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2.5 Mechanical properties of timber piles 
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Figure 2.25: Correlation between wet compressive strength (fc,0,wet) and (a) number of annual rings; 
(b) Specific gravity for heads and tips of treated southern pine and Dougals fir tested in [59]. 

 

Figure 2.26: Correlation between wet compressive strength (fc,0,wet) and modulus of elasticity (Ec,0,wet) 
for heads and tips of treated southern pine and Dougals fir tested in [59].  
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3.2 Materials 
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Figure 3.5: Location of (a) bridge 30 and (b) bridge 41 in the historical centre of Amsterdam from 

which the timber piles were extracted. 

 
Figure 3.6: Plan of piles layout of bridge 30 in Amsterdam.  
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3.13 Light microscopy observation 
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Figure 3.29: In radial section A1 smooth cell walls and intensive birefringence can be observed, 
corresponding to the absence of decay. In radial section A2, a matrix of sound cells showing 

birefringence is observed, but with some tracheids showing darker triangular-shaped notches 
caused by bacterial degradation, corresponding to possible moderate decay. In radial section A3, 

only few sound cells showing birefringence are present, whereas the other tracheids are fully 
degraded and do not exhibit birefringence, corresponding to severe decay. 
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4.2 Results from material and mechanical characterization of saturated spruce and pine piles 
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wrinkles appear around the compression failure area, followed by cracks on the bottom 
or top part of the section with the highest KR as in Figure 4.4b. For the other cases, a failure 
for crushing was detected, occurring mostly in the top or bottom part of the pile, typically 
observed in pile segments with KR < 0.1 (Figure 4.4a). 

 

Figure 4.1: Results of the axial compression test of head-segment K1.1M: a) global behaviour with 
stress-strain curves measured by S1, S2, S3, S4; b) stress-strain curves measured by P1, P2, P3, P4 to 

determine Ec,0,wet. 

 

Figure 4.2: Results of the axial compression test of middle-part segment V1.1Va: a) global behaviour 
with stress-strain curves measured by S1, S2, S3, S4; b) stress-strain curves measured by P1, P2, P3, 

P4 to determine Ec,0,wet. 

 

Figure 4.3: Results of the axial compression test of tip segment V1.1Va: a) global behaviour with 
stress-strain curves measured by S1, S2, S3, S4; b) stress-strain curves measured by P1, P2, P3, P4 to 

determine Ec,0,wet. 
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4.3 Correlations between strength and visually- and experimentally-determined parameters 
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4.7 Summary of the test results 
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5.7 Extent of decay within the cross section and along the piles 
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Figure 5. 29: Soft shell length (alSS) of the pile heads in the external and internal rows of the 
foundation plan of bridge 30 and 41. 
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5.8 Summary of the test results 
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C1 Results from the compression tests 
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Figure C.1: Results from the compression test of spruce (Picea abies) pile BRU0041-PL1 P1.33 from 
1922: (a) head, with alSS = 0 mm, Asound =100%; (b) middle-part with alSS = 0 mm, Asound =100%; (c) tip 

with alSS = 5.3 mm, Asound =89%. 

(c)

(b)

(a)





C1 Results from the compression tests 
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Figure C.3: Results from the compression test of spruce (Picea abies) pile BRU0041-PL2 P3.12 from 
1922: (a) head, with alSS = 0 mm, Asound =100%; (b) middle-part with alSS = 0 mm, Asound =100%; (c) tip 

with alSS = 0 mm, Asound =100%. 
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C1 Results from the compression tests 
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Figure C.5: Results from the compression test of fir (Abies) pile BRU0041-PL2 P1.24 from 1886: (a) 
head, with alSS = 0 mm, Asound =100%; (b) middle-part with alSS = 0 mm, Asound =100%; (c) tip with alSS 

= 7.0 mm, Asound =80%. 
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C1 Results from the compression tests 
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Figure C.7: Results from the compression test of spruce (Picea abies) pile BRU0030-PL1 P1.20 from 
1886: (a) head, with alSS = 16.2 mm, Asound =74%; (b) middle-part with alSS = 15 mm, Asound =74%; (c) 

tip with alSS = 12.7 mm, Asound =75%. 
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C1 Results from the compression tests 
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Figure C.9: Results from the compression test of spruce (Picea abies) pile BRU0030-PL1 P1.6 from 

1727: (a) head, with alSS = 9.8 mm, Asound =79%; (b) middle-part with alSS = 23.5mm, Asound =49%; (c) 
tip with alSS = 13.3 mm, Asound =64%. 
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C1 Results from the compression tests 
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Figure C.11: Results from the compression test of spruce (Picea abies) pile BRU0030-PL2 P2.21 from 

1727: (a) head, with alSS = 19.0 mm, Asound =65%; (b) middle-part with alSS = 26.0 mm, Asound = 51%; (c) 
tip with alSS = 23.3 mm, Asound =46%. 
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C4 Results of small-scale compression tests on prismatic samples across the cross-section 
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E4 Recommendations for execution of micro-drilling and signal analysis 
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Figure E.2: soft shell calculation for micro-drilling signal A and B of pile BRU0041-PL2-P1.37 (from 
1727) 

Table E.2: Calculation of the remaining sound cross section for pile BRU0041-PL2-P1.37M based on 
the soft shell calculated with the soft shell calculator of micro-drilling measurement A and A+B 

Micro 
drilling 
signals  

Soft shell 
left (mm) 

Soft shell 
right (mm) 

Average length 
of the soft shell 
(mm) 

Soft shell 
area Ass 
(%) 

Remaining 
sound c-s area 
Asound (%) 
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